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(54) Fabrication method of stamper for optical information recording medium, master disk of 
stamper for optical information recording medium, and optical information recording 
medium 



(57) Fabrication method of a stamper for an optical 
recording medium including the following steps: a step 
of changing crystal states of the specific portion (104) 
of a resist layer (1 03) of a master disk having an etching 
layer (1 02) and the resist layer (1 03) formed on the etch- 
ing layer through exposure, a step of removing the spe- 



cific portion (1 04), a step of removing the portion of the 
etching layer (102) overlapping the removed portion of 
the resist layer (1 03), a step of forming a conductive film 
(1 05) from which the resist layer is removed, a step of 
performing electroforming by using the conductive film 
as an electrode, and a step of exfoliating the etching 
layer (102) from the conductive film (105). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a fabrication 
method of a stamper for an optical information recording 
medium, a master disk of a stamper for an optical infor- 
mation recording medium, and an optical information re- 
cording medium in order to fabricate a high-density op- 
tical information recording medium in accordance with 
the dry etching method. 

Related Art of the Invention 

[0002] Because an amount of information necessary 
for information apparatus and audiovisual apparatus in- 
creases, an optical disk superior in easiness for data ac- 
cess, accumulation of a large quantity of data and down- 
sizing of apparatuses is noticed as an optical informa- 
tion recording medium and the density of information re- 
corded thereof is increased. For example, a single-layer 
optical disk having a single-capacity of 25 GB is pro- 
posed in which the wavelength of a laser beam for re- 
producing a signal is set to approx. 400 nm as means 
of increasing the density of the optical disk and for which 
a reproducing head having a numerical aperture (NA) 
of 0.85 as a condensing lens of narrowing down the la- 
ser beam is used. 

[0003] An optical disk is generally fabricated by work- 
ing a resin in accordance with the injection compression 
molding using a stamper fabricated from a master disk. 
[0004] A technique of forming a smaller signal pit on 
a step of fabricating the master is requested as the den- 
sity of information has been increased in recent years. 
[0005] The master disk of an optical disk is fabricated 
as described below. That is, photoresist is applied onto 
a glass plate serving as a substrate and the photoresist 
is exposed by a laser beam whose intensity is modulat- 
ed in accordance with a signal to be recorded. Moreover, 
when the photosensitive portion of the photoresist is de- 
veloped, a concave-convex signal pit is obtained on the 
photoresist and the master disk is finished. 
[0006] Figure 5 shows a sectional view of the signal 
pit portion of a master disk when fabricating a signal pit 
on the master disk by exposing conventional photore- 
sist. Because exposure values of the exposed portion 
of the photoresist and its circumferential portion are con- 
tinuously changed, a remaining film quantity for devel- 
opment continuously changes around the exposed pit. 
Therefore, by performing exposure and development 
with a laser beam, a normal signal pit 1 1 having a shape 
in which an edged portion forms a slope and its bottom 
reaches up to a substrate 10 is formed on the photore- 
sist 9 on the substrate 10 as shown in Figure 5(a). 
[0007] Moreover, to fabricate a high-density optical in- 
formation recording medium such as a Blu-ray disk, it is 



necessary to decrease the size of a laser-beam narrow- 
ing-down spot in order to decrease the size of a pit to 
be formed on a master disk. Figure 5(b) shows a sec- 
tional view when decreasing the size of a lager-beam 
5 narrowing-down spot. As shown in Figure 5 (b) , a nor- 
mal signal pit cannot be formed, and the shape of a sig- 
nal pit becomes the shape of a signal pit 12 whose bot- 
tom does not reach the substrate 10 and which is con- 
sisted of only an edged portion. This is because of the 
10 following reason. That is, because exposure values of 
the exposed portion of the photoresist 9 and its circum- 
ferential portion are continuously varied, the bottom is 
not exposed until it reaches the substrate 1 0 in the depth 
direction of the photoresist at an exposure value neces- 
15 sary to increase the pit diameter up to a desired value 
while the bit diameter is excessively increased at an ex- 
posure value at which the bottom reaches the substrate 
10. 

[0008] In the case of the above trouble, as one means 
of forming a small signal pit without being influenced by 
a continuous change of remaining film quantity around 
the signal pit, a method is proposed in which a chalco- 
gen compound or an inorganic oxide containing a tran- 
sition metal is used for photoresist (for example, refer to 
the Japanese Patent Laid-Open No. 10-97738). 
[0009] Figures 6 (a) to 6 (h) shows a fabrication step 
of a stamper for an optical information recording medi- 
um when using a chalcogen compound which is an in- 
organic compound for photoresist. 
[0010] By performing exposure of forming a chalco- 
gen thin film 13 serving as photoresist on the substrate 
10 (Figure 6 (a), (b) ) , a crystal-state portion 14 is 
formed by locally raising and lowering the temperature 
of the photoresist (Figure 6 (c)). Because crystal states 
are different in an exposed portion and unexposed por- 
tion, etching rates due to development are different from 
each other. By using the fact that the etching rates are 
different and selectively development and removing an 
amorphous portion or crystal portion, it is possible to ob- 
tain a master disk 1 5 on which a concave-convex signal 
pit having an accurate shape not having a continuously- 
changed slope-like edge or having a greatly reduced 
edge is formed (Figure 6 (d)). Moreover, a conductive 
film 16 is formed on the surface of the master disk 15 
(Figure 6 (e)), electroforming is performed by using the 
conductive film 1 6 as an electrode to form a metallic lay- 
er 1 7 having a thickness of hundreds of microns (Figure 
6 (f)). Then, the portion constituted by the conductive 
film 16 and the metallic layer 17 is removed from the 
master disk 1 5 (Figure 6 (g)). By cleaning the surface of 
the removed portion constituted by the conductive film 
1 6 and the metallic layer 1 7, a stamper 1 8 for an optical 
information recording medium is obtained (Figure 6 (h)). 
[0011] When fabricating an optical disk by the 
stamper 1 8 by using the photosensitive recording meth- 
od mentioned above, a more-accurate signal pit is ob- 
tained. Therefore, a finer signal can be formed com- 
paredwith the case of performing signal recording using 
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the optical chemical reaction shown in Figure 5 by using 
laser beams having the same wavelength. 
[0012] However, when fabricating a master disk in 
which a concave-convex signal pit of inorganic oxide re- 
sist is formed on a substrate and transferring and form- 
ing the concave-convex signal pit on the inorganic oxide 
resist to and on a metallic stamper through electroform- 
ing by the method disclosed in the document above, 
there is a problem that electroforming cannot be correct- 
ly performed. 

[0013] In this case, electroforming is performed by 
forming the conductive film 1 6 on the chalcogen thin film 
13 serving as inorganic oxide resist on which a signal 
pit is formed and using the surface of the film 16 as a 
cathode and a metallic material to be laminated on the 
conductive film 16 as an anode. By applying a voltage, 
an electrical reaction such as an oxidation-reduction re- 
action occurs in the chalcogen thin film 13. In this case, 
cracks or exfoliation occurs in the chalcogen thin film 
13, thereby the conductive film 16 is broken, and elec- 
troforming may not be correctly performed. This is be- 
cause an inorganic oxide having a property suitable for 
the etching that compositions are easily changed has a 
property to be easily reacted for formation of a metallic 
layer using an oxidation-reduction reaction due to elec- 
troforming. 

[0014] To solve the above problems, the present in- 
vention provides a fabrication method of a stamper for 
an optical information recording medium by which elec- 
troforming can be preferably performed and a fine and 
accurate signal pit can be formed, a master disk of a 
stamper for an optical information recording medium, 
and an optical information recording medium. 

SUMMARY OF THE INVENTION 

[001 5] The 1 st aspect of the present invention is a fab- 
rication method of a stamper for an optical information 
recording medium comprising: 

a step of changing the crystal state of a specific por- 
tion of a photoresist layer of a master disk having 
at least an etching layer formed on an etching stop- 
per layer and the photoresist layer which can be 
etched, formed on the etching layer through expo- 
sure, 

a step of selectively removing the specific portion 
of the photoresist layer whose crystal state is 
changed or portions other than the specific portion 
through etching, 

a step of selectively removing a part of the etching 
layer which appears because the photoresist layer 
is removed and is exposed to the outside through 
etching, 

a step of removing the remaining portion of the pho- 
toresist layer and forming a conductive film on the 
surfaces of the etching stopper layer and the etch- 
ing layer, 



4 

a step of performing electroforming by using the 
conductive film as an electrode, and 
a step of exfoliating the etching layer and the etch- 
ing stopper layer from the conductive film. 

5 

[0016] The 2 nd aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion recording mediu m according to the 1 st aspect of the 
present invention, wherein 

10 the etching layer contains a material having an ac- 

id resistance as a main component, and 

the photoresist layer contains inorganic oxide as 
a main component different from the material having an 
acid resistance in raw material or composition. 

15 [0017] The 3 rd aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion recordingmedium according to the 2 nd aspect of the 
present invention, wherein 

the material having an acid resistance is an acid- 

20 resistant resin material. 

[0018] The 4 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion recordingmedium according to the 2 nd aspect of the 
present invention, wherein 

25 the etching layer is a resin which can be dry- 

etched by oxygen or gas containing oxygen. 
[0019] The 5 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion recordingmedium according to the 2 nd aspect of the 

30 present invention, wherein 

the etching layer is made of a material containing 
acrylic or polyimide as a main component. 
[0020] The 6 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 

35 tion recording medium according to the 2 nd aspect of 
the present invention, wherein 

the etching stopper layer is made of any one of 
materials Si, Si0 2 , ZnSi0 2 , and SiN. 
[0021] The 7 th aspect of the present invention is the 

40 fabrication method of a stamper for an optical informa- 
tion recordingmedium according to the 2 nd aspect of the 
present invention, wherein 

the material having an acid resistance is acid-re- 
sistant inorganic oxide. 

45 [0022] The 8 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion recordingmedium according to the 7 th aspect of the 
present invention, wherein 

the etching layer is made of a material containing 

50 Si0 2 as a main component, and 

the etching of removing the etching layer is dry 
etching according to CHF-based gas. 
[0023] The 9 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 

55 tion recording medium according to the 7 th aspect of the 
present invention, wherein 

the etching stopper layer is made of an Si material. 
[0024] The 1 0 th aspect of the present invention is the 
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fabrication method of a stamper for an optical informa- 
tion recording medium according to the 1 st aspect of the 
present invention, wherein 

the thickness of the etching layer substantially 
ranges between 40 and 100 nm (both included). 
[0025] The 11 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion recordingmedium according to the 1 st aspect of the 
present invention, wherein 

the photoresist layer is made of any one of a sem- 
imetal, semimetal compound, oxide of semimetal or 
semimetal compound, nitride of semimetal orsemimetal 
compound, transition metal, oxide of transition metal, 
and nitride of transition metal. 

[0026] The 1 2 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion recording medium according to the 1 st aspect of the 
present invention, wherein 

the conductive film is formed through electroless 
plating. 

[0027] The 1 3 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion storing medium according to the 1 st aspect of the 
present invention, wherein 

the step of forming the conductive film includes a 
step of forming a first Ni thin film through sputtering of 
an Ni material, a step of treating the surface of the first 
Ni thin film with plasma of 0 2 or Ar gas, and a step of 
forming a second Ni thin film on the first Ni thin film 
through sputtering of an Ni material after the above 
treatment, and 

the step of exfoliating the etching layer and the 
etching stopper layer from the conductive film includes 
a step of separating the layer on which the first Ni thin 
film is formed from the layer on which the second Ni thin 
film is formed. 

[0028] The 1 4 th aspect of the present invention is the 
fabrication method of a stamper for an optical informa- 
tion storing medium according to the 1 st aspect of the 
present invention, wherein 

the selection ratio of the etching layer to the pho- 
toresist layer is 1 .0 or more. 

[0029] The 15 th aspect of the present invention is a 
stamper for an optical information recording medium to 
be fabricated by the fabrication method of a stamper for 
an optical information recording medium of the 1 st as- 
pect of the present invention. 

[0030] The 16 th aspect of the present invention is a 
stamper for a high-density optical information recording 
medium, in which asignal pit is formed on an information 
recording face, wherein the ratio between the height and 
width of a convex portion which respectively corre- 
sponds to the depth and pit width of the signal pit is sub- 
stantially 1 .0 or more. 

[0031] The 1 7 th aspect of the present invention is the 
stamper for an optical information recording medium ac- 
cording to the 16 th aspect of the present invention, 
wherein 



the pit width of the signal pit is 0.1 8 jum or less. 
[0032] The 1 8 th aspect of the present invention is a 
master disk of a stamper for an optical information re- 
cording medium having on a substrate an etching layer 

5 and a photoresist layer which is formed on the etching 
layer and can be etched on a substrate, wherein 

the crystal state of a specific portion of the pho- 
toresist layer is changed through exposure and the spe- 
cific portion or portions other than the specific portion is 

10 or are selectively removed through etching, and 

a concave portion is formed on the etching layer 
because a part of the etching layer exposed to the out- 
side formed when the photoresist layer is removed is 
selectively removed through etching. 

15 [0033] The 1 9 th aspect of the present invention is a 
master disk of a stamper for an optical information re- 
cording medium, wherein 

the optical information recording medium is a 
high-density optical information recording medium, and 

20 the ratio between the depth and the width of the 

concave portion respectively corresponding to the depth 
and pit width of a signal pit formed on the information 
recording face of the high-density optical information re- 
cording medium is 1.0 or more. 

25 [0034] The 20 th aspect of the present invention is the 
master disk of a stamper for an optical information re- 
cording medium according to the 19 th aspect of the 
present invention, wherein 

the width of the concave portion is 0. 1 8 jum or less. 

30 [0035] The 21 st aspect of the present invention is an 
optical information recording medium fabricated 
through injection compression molding by using a 
stamper for an optical information recording medium 
prepared in accordance with the fabrication method of 

35 a stamper for an optical information recording medium 
of the 1 st aspect of the present invention. 
[0036] The 22 nd aspect of the present invention is the 
optical information recording medium according to the 
21 st aspect of the present invention, wherein 

40 the optical information recording medium is a 

high-density optical information recording medium, and 
the ratio between the depth and the pit width of a 
pit formed on the information recording face is substan- 
tially 1 .0 or more. 

45 [0037] The 23 rd aspect of the present invention is the 
optical information recording medium according to the 
21 th aspect of the present invention, wherein 

the with of the signal pit is 0.1 8 jum or less. 
[0038] The present invention makes it possible to pro- 

50 vide a fabrication method of a stamper for an optical in- 
formation recording medium by which electroforming 
can be preferably performed and a fine signal pit can be 
formed, a master disk of a stamper for an optical infor- 
mation recording medium, and an optical information re- 

55 cording medium. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0039] 

Figures 1 (a) to 1 (i) are illustrations showing steps 5 
of a stamper fabrication method of the Embodiment 
1 of the present invention. 

Figures 2 (a) to 2 (j ) are illustrations showing steps 
of a stamper fabricationmethodwhen formingtwo 
conductive layers in the Embodiment 1 of the 10 
present invention. 

Figure 3 is a reproduced signal characteristic dia- 
gram of an optical information recording medium 
fabricated from the stamper in the Embodiment 1 of 
the present invention in accordance with the thick- 15 
ness of the etching layer 102 of a stamper master 
disk. 

Figures 4 (a) to 4 (i) are illustrations showing steps 
of the stamper fabrication method in the Embodi- 
ment 2 of the present invention. 20 
Figures 5 (a) and 5 (b) are sectional views showing 
a signal pit to be recorded in the master disk of a 
stamper of a conventional optical information re- 
cording medium. 

Figures 6 (a) to 6 (h) are illustrations showing steps 25 
of a stamper fabrication method using a convention- 
al chalcogen thin film. 

Figure 7 is a reproduced signal characteristic dia- 
gram of an optical information recording medium 
fabricated from a stamper in the Embodiment 1 of 30 
the present invention in accordance with the selec- 
tion ratio of a stamper master disk. 

Description of Symbols 

35 

[0040] 

101, 201, 301 Si substrate 

102, 202, 302 Etching layer 

1 03, 203, 303 Resist layer 40 

104, 204, 304 Exposed portion 

105, 205, 208, 305 Conductive film 

106, 206, 306 Metallic layer 

107, 207, 307 Stamper 

1 08, 208, 308 Concave pattern 45 

109, 209, 309 Signal pattern 

PREFERRED EMBODIMENTS OF THE INVENTION 

[0041] Embodiments of the present invention are de- 50 
scribed below by referring to the accompanying draw- 
ings. 

[Embodiment 1] 

55 



[0042] An example of the fabrication method of a 
stamper for an optical information recording medium of 
Embodiment 1 of the present invention is described be- 



low by referring to Figures 1 (a) to 1 (i). Figures 1 (a) to 
1 (i) are illustrations showing steps of the fabrication 
method of a stamper for an optical information recording 
medium of the Embodiment 1 . 

[0043] First, an etching layer made of an acrylic ma- 
terial (content of 90% or more) 102 is formed on an Si 
substrate 1 01 through spin coating so that the thickness 
uniformly becomes approx. 60 nm over the entire sur- 
face (Figure 1 (a)). 

[0044] Then, a resist layer 103 made of photoresist 
formed by an inorganic oxide material of TeOxPd 
(0<x<2) is formed on the etching layer 102 (Figure 1 (b)). 
[0045] Then, a laser beam whose intensity is modu- 
lated in accordance with a signal to be recorded and nar- 
rowed down by passing through a lens is applied 
through the surface of the resist layer 1 03 to change the 
crystal state of an exposed portion 104 (Figure 1 (c)). 
[0046] Then, by using the etching rate difference due 
to the difference between crystal states of the resist lay- 
er 1 03 and applying a developer, etching of the exposed 
portion 1 04 whose crystal state is changed is selectively 
performed to form a substantially-mortar-shaped con- 
cave pattern 108 on the resist layer 103 (Figure 1 (d)). 
[0047] Then, plasma dry etching using oxygen gas is 
performed from the surface side of the resist layer 1 03. 
The un-etched part in the etching layer 1 02 which is ex- 
posed to the outside by removing corresponding part of 
the resist layer 1 03, that is, a resist portion etched up to 
the interface of the etching layer 102 through develop- 
ment is removed through dry etching until it reaches the 
interface of the Si substrate 101 (Figure 1 (e)). 
[0048] After the dry etching, the resist layer 1 03 is re- 
moved by an exfoliating solution of strong acid or alkali 
(Figure 1 (f)). Thereby, a concave signal pattern 109 is 
formed on the resist layer 1 03. The resist layer 1 03 hav- 
ing the concave signal pattern 1 09 and the Si substrate 
1 01 constitute a master disk of a stamper. 
[0049] Then, a conductive film 105 is formed on the 
surface of the etching layer 102 on which the concave 
signal pattern 109 is formed through dry etching in ac- 
cordance with metal sputtering of Ni or the like (Figure 

1 (9))- 

[0050] Then, electroforming is performed by using the 
conductive film 105 as an electrode to form a metallic 
layer 106 having a thickness of hundreds of microns 
(Figure 1 (h)). 

[0051] Finally, the portion constituted by the conduc- 
tive film 1 05 andmetallic layer 1 06 is exfoliated from the 
etching layer 1 02 and Si substrate 1 01 . Thus, a stamper 
107 constituted by the conductive film 105 and metallic 
layer 106 is obtained. 

[0052] In the above fabrication process, in the case of 
this embodiment, the concave signal pattern 1 09 shown 
in Figure 1 (f) is formed by the etching used for the con- 
cave pattern 108 formed on the resist layer 103 which 
is photoresist in the etching layer 102. Thereby, it is not 
necessary to use a layer having a photoresist-like crys- 
tal structure like a conventional example as the etching 
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layer 1 02 but it is possible to use a material not causing 
an electrical reaction such as an oxidation-reduction re- 
action due to application of a voltage during electrofor- 
ming. 

[0053] When fabricating a stamper by using the above 
etching layer 1 02 for a master disk, an electrical reaction 
such as an oxidation-reduction reaction does not occur 
in the etching layer 102 by applying a voltage during 
electroforming or the conductive film 105 is not influ- 
enced. Thus, it is possible to fabricate the preferable 
stamper 107. 

[0054] The resist layer 1 03 is an example of photore- 
sist of the present invention and an acrylic material form- 
ing the etching layer 1 02 is an example of materials hav- 
ing an acid resistance of the present invention. Moreo- 
ver, TeOxPd forming the resist layer 103 is an example 
of inorganic oxide different from a material having an 
acid resistance of the present invention in material qual- 
ity or composition. Furthermore, the exposed portion 
104 is an example of a specific portion of a resist layer 
of the present invention. Furthermore, the configuration 
shown in Figure 1 (e) after dry-etching the portion of the 
etching layer 1 02 is an example of the master disk of a 
stamper for an optical information recording medium of 
the present invention. 

[0055] In the case of formation as shown in Figure 1 
(a) of the etching layer 102 on the Si substrate 101, 
acrylic is extended and the film thickness of the acrylic 
on the Si substrate 1 01 is uniformed by dripping a liquid 
acrylic material mixed with a solvent such as PGMEA 
(propylene glycol monomethyl ether acetate) onto the 
Si substrate 101 and rotating the Si substrate 101. The 
applied acrylic is solidified through air drying at room 
temperature or by volatizing the solvent through a heat 
treatment at approx. 50°C. It is also allowed to previous- 
ly add a silane coupling agent to the acrylic material 
mainly containing acrylic to be applied in order to im- 
prove the adhesiveness with the Si substrate 1 01 . More- 
over, to improve the adhesiveness between the Si sub- 
strate 101 and the etching layer 102, it is also allowed 
to set an adhesionmaterial compatible with these layers 
between the both layers. 

[0056] Furthermore, any method can be used to form 
an acrylic material as long as a uniform film thickness 
can be obtained by the method and a method is not re- 
stricted to the above spin coating method. Furthermore, 
for this Embodiment 1, a case is described in which a 
material mainly containing acrylic is used. However, the 
same preferable characteristic can be obtained also by 
using a material (content of 90% or more) such as poly- 
imide, which has a resistance against an alkali develop- 
er and acid developer and forms other organic film which 
can be etched by oxygen gas. 

[0057] The resist layer 103 made of inorganic oxide 
formed on the etching layer 102 is normally formed 
through sputtering or vapor deposition method in vacu- 
um as shown in Figure 1 (b) . Though this Embodiment 
1 uses the TeOxPd (0<x<2) material as an inorganic ox- 



ide material, it is possible to use semimetal such as Te, 
Ge, Sb, Sn, Bi, or Se, semimetal compound, and oxide 
or nitride of the compound. Moreover, it is possible to 
use materials capable of withstanding dry etching using 

5 oxygen gas as a mask such as transition metals includ- 
ing Ti, Nb, Ta, Mo, W, and Pd, transition metal com- 
pound, and oxide or nitride of the compound. 
[0058] A semiconductor laser beam having a wave- 
length of approx. 400 nm and a condensing lens having 

10 a numerical aperture (NA) of 0.95 are used to record 
data in the resist layer 103 as shown in Figure 1 (c). By 
using the semiconductor laser beam, high-speed direct 
modulation and high-speed exposure to the resist layer 
103 are realized. 

15 [0059] To selectively etch the exposed portion 104, 
this Embodiment 1 uses TMAH which is an alkali devel- 
oper as a developer and performs development in ac- 
cordance with the spin coating method as shown in Fig- 
ure 1 (d). After the development using the alkali devel- 

20 oper, rinsing is preformed by deionized water and drying 
is performed by a high-speed rotation. An alkali devel- 
oper is not restricted to TMAH but any developer can be 
used as long as the developer can selectively etch the 
exposed portion 104. Moreover, it is allowed to use an 

25 acid developer capable of selectively etching the ex- 
posed portion 104 without being restricted to the alkali 
developer. 

[0060] Furthermore, oxygen gas is used as the etch- 
ing gas of the etching layer 102 formed by an acrylic 

30 material as shown in Figure 1 (e). However, it is also 
allowed to use a mixed gas containing oxygen or other 
gas without being restricted to oxygen gas as long as 
the gas has a preferable selection ratio with the resist 
layer 1 03. Moreover, this Embodiment 1 uses the Si sub- 

35 strate 101 as an etching stopper layer. However, when 
using a resin material such as an acrylic material and 
gas capable of performing etching, any material can be 
used as long as it has an etching resistance against the 
gas. For example, it is possible to realize a master disk 

40 having a preferable depth of the signal pit by using one 
of Si, Si0 2 , ZnSi0 2 , and SiN as an etching stopper layer. 
[0061 ] In the case of electroforming using the conduc- 
tive film 105 as an electrode, electroforming is per- 
formed by using a sulfamic-acid Ni bath having a pH of 

45 approx. 4.0, using an Ni conductive film 1 05 as a cath- 
ode and an Ni material to be laminated on the conduc- 
tive film 105 as an anode so that the thickness of the 
metallic layer 106 becomes approx. 300 jwn as shown 
in Figure 1 (h). 

50 [0062] A case is described above in which the con- 
ductive film 105 is formed through Ni sputtering. How- 
ever, it is possible to make exfoliation of the etching layer 
102 from the conductive film 105 easy by forming the 
conductive film 105 through the electroless plating 

55 which is a wet method. When generally applying metallic 
sputtering of Ni to a resin material such as acrylic, the 
adhesiveness between the resin material and a metallic 
film of Ni is improved because the collision energy of the 
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metallic material to the resin material is large. By per- 
forming electroless plating instead of sputtering, an Ni 
thin film is formed on the surface of the resin material 
serving as the etching layer 102 only by a reduction re- 
action. Therefore, it is possible to decrease the adhe- 
siveness compared to the case of sputtering. Moreover, 
because the collision energy is not large as the case of 
sputtering, it is possible to avoid surfaces of the etching 
layer 102 and conductive film 105 from roughening. 
[0063] Moreover, when forming an Ni conductive film 
through sputtering, it is allowed to form the Ni conductive 
film into two layers so that a fabricated stamper can be 
easily exfoliated. Figure 2 shows steps of a fabrication 
method of a stamper for an optical information recording 
medium when forming an Ni conductive film into two lay- 
ers. Because steps of (a) to (f) in Figure 2 of referring 
to an Si substrate 201, etching layer 202, resist layer 
203, exposed portion 204, concave pattern 208, and sig- 
nal pattern 209 correspond to steps of (a) to (f) in Figure 
1, detailed description is omitted. The concave pattern 
208 in Figure 2 (f) is formed so that the diameter is larger 
than the example shown in Figure 1 (f) in order to form 
a conductive film into two layers. 
[0064] In Figure 2, a first Ni thin film 205 is formed on 
a master disk having the Si substrate 201 and etching 
layer 202 through Ni sputtering to treat the surface of 
the first Ni thin film 205 through plasma of 0 2 or Ar gas 
(Figure 2 (g)). Thereafter, a second Ni thin film 208 is 
formed through Ni sputtering. Then, electroforming is 
performed by using the second Ni thin film 208 as an 
electrode to form a metallic layer 206 having a thickness 
of hundreds of microns (Figure 2 (i) ) , a portion consti- 
tuted by the second Ni thin film 208 and metallic layer 
206 is exfoliated from the first Ni thin film 205 to obtain 
a stamper 207 (Figure 2 (j)). 

[0065] By forming an exfoliation layer such as an ox- 
ide film on the surface of the first Ni thin film 205 through 
plasma treatment of 0 2 or Ar gas, exfoliation can be eas- 
ily made by the first Ni thin film 205 and the second Ni 
thin film 208. 

[0066] Figure 3 shows a relation between thicknesses 
of the etching layer 1 02 and signal characteristics of an 
optical information disk fabricated from the stamper 1 07 
fabricated by the fabrication method of a stamper for an 
optical information recording medium of this Embodi- 
ment 1 in the method. In this case, the optical informa- 
tion disk is like a disk allowing high-density recording, 
for example, a Blu-ray disk corresponding disk and cor- 
responds to a high-density optical information recording 
medium of the present invention. 
[0067] By using a master disk fabricated by setting the 
thickness of the etching layer 1 02 serving as the depth 
of unevenness of the signal pit every 1 0 nm from 30 nm 
up to 120 nm, the stamper 107 is fabricated in accord- 
ance with the fabrication method of a stamper for an op- 
tical information recordingmedium of this Embodiment 
1 . A signal face formed on the stamper 1 07 is transferred 
to a polycarbonate resin in accordance with the injection 



compression molding of polycarbonate by using the 
stamper 107 as a mold. Then, a reflection film and a 
transparent cover layer are formed on the transferred 
signal face of the polycarbonate to fabricate a disk. Fig- 
5 ure 3 shows a result of measuring the signal character- 
istic of the fabricated disk. 

[0068] A signal used for this Embodiment 1 uses a 1 -7 
modulation format and has a track pitch of 0.32 jum and 
minimum pit length of 0.149 jum. A pit width, that is, the 

10 dimension at the side orthogonal to the read direction is 
0.1 5 jum. The fabricated optical information disk is a disk 
having a diameter of 12 cm, which can accumulate the 
information having a capacity of 25 GB. In the case of 
the fabricated disk, a reflection mainly containing Ag is 

15 formed on the signal face of an injection-compression- 
molded substrate having a thickness of t1.1 mm up to 
approx. 50 nm and a transparent cover layer having a 
thickness of to. 1 mm and serving as a reproduced light 
projection face is formed on the reflection film. A repro- 

20 ducing head used to reproduce the fabricated disk, the 
wavelength of a laser beam is approx. 400 nm and the 
numerical aperture (NA) of a condensing lens of narrow- 
ing down the laser beam is 0.85. 
[0069] Moreover, a signal jitter measuring method is 

25 used as a method of measuring a signal characteristic. 
The signal jitter measuring method is a method in which 
a jitter value increases when the fluctuation of a shape 
such as a size or depth of a formed individual signal is 
large. A jitter value serving as an index of a disk having 

30 a preferable reproducing characteristic is generally set 
to 6.5% or less. According to Figure 3, a jitter value of 
6.5% or less is satisfied as a signal characteristics of a 
disk when the thickness of the etching layer 1 02 ranges 
between 40 and 1 0 nm. When the thickness of the etch- 

35 ing layer 102 is 40 nm or less, the depth of a signal is 
too shallower than the depth of approx. 70 nm at which 
the S/N of a reproduced signal is most preferably ob- 
tained and thereby, it is considered that the S/N of the 
reproduced signal is not sufficient. Moreover, when the 

40 thickness of the etching layer 1 02 is 1 1 0 nm or more, it 
is too thicker than the depth of approx. 70 nm at which 
the S/N of the reproduced signal is most preferably ob- 
tained and it is considered that imperfect transfer occurs 
because a signal depth is too large in the injection com- 

45 pression step of polycarbonate. Therefore, in the case 
of the fabrication method of a stamper for an optical in- 
formation recording medium of this Embodiment 1, it 
can be said that an optical information disk having a 
preferable signal characteristic can be fabricated from 

50 the stamper 107 fabricated by setting the thickness of 
the etching layer 102 in a range between 40 and 100 
nm (both included). 

[0070] Moreover, Figure 7 shows a relation between 
selection ratios of etching rates of the etching layer 1 02 
55 and etching rates of the resist layer 103 (etching rates 
of the etching layer 1 02/etching rates of the resist layer 
1 03) and signal characteristics of an optical information 
disk fabricated from the fabricated stamper 1 07 accord- 
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ing to the fabrication method of a stamper for an optical 
information recording medium of the Embodiment 1. 
[0071] A selection ratio between the etching rate of 
the etching layer 102 and the etching rate of the resist 
layer 103 gives a ratio between the depth and the pit 
width of the concave pattern 1 08 formed in a master disk 
(aspect ratio) respectively corresponding to the depth 
and the pit width of a signal pit of the optical information 
disk is provided. By changing the former selecting ratio, 
it is possible to change the latter aspect ratio. The depth 
and diameter of the concave pattern 108 provide the 
height and the diameter of a convex portion serving as 
a transfer pattern of the stamper. 
[0072] Therefore, the selection ratio also influences 
the accuracy of the fabricated optical information disk. 
[0073] By using a master disk in which a selection ra- 
tio is set every 0.2 from 0.2 up to 1 .6, the stamper 1 07 
is fabricated in accordance with the fabrication method 
of a stamper for an optical information recording medi- 
um of this Embodiment 1 . By using the stamper 1 07 as 
a mold, the signal face formed on the stamper 107 is 
transferred to polycarbonate resin in accordance with 
polycarbonate injection compression molding. Then, a 
reflection film and a transparent layer are formed on the 
transferred signal face of the polycarbonate to fabricate 
a disk. Figure 7 shows a result of measuring the signal 
characteristic of the fabricated disk. Other conditions 
are basically the same as those of the example shown 
in Figure 3. 

[0074] According to Figure 7, a jitter value of 6.5% or 
less is satisfied at a selection ratio of approx. 0. 88 as 
the signal characteristic of a disk. Moreover, when ex- 
ceeding 1, the jitter value reaches approx. 5.5% and 
thereafter, substantially becomes constant even if in- 
creasing the selection ratio. 

[0075] When the selection ratio is 1 or less, the diam- 
eter of a concave portion corresponding to a signal pit 
becomes larger than the depth of the concave portion 
and it is considered that the S/N of a reproduced signal 
is not sufficient. Moreover, when the selection ratio ex- 
ceeds 1 , it is considered that the S/N of the reproduced 
signal reaches a limit, since the absolute values of the 
size or the depth of the pit no longer vary. 
[0076] Therefore, in the case of the fabrication meth- 
od of a stamper of this Embodiment 1 for an optical in- 
formation recording medium, it can be said that an op- 
tical information disk having a preferable signal charac- 
teristic can be fabricated from the stamper 1 07 fabricat- 
ed by substantially setting the selection ratio between 
the etching rate of the etching layer 1 02 and the etching 
rate of the resist layer 103 to at least 1 or more. A 
stamper for an optical information recording medium in 
which the ratio between the height and the diameter of 
a convex portion corresponding to the shape of a signal 
pit introduced from the selection ratio is substantially 1 .0 
or more is also included in the present invention. 
[0077] In the case of the configuration having two con- 
ductive layers shown in Figure 2, the dimension of the 



transfer pattern of a stamper corresponding to a signal 
pit shape increases by a value equivalent to the thick- 
ness of a conductive layer. Therefore, it is allowed that 
a selection ratio is smaller than the example shown in 
5 Figure 7. 

[0078] Moreover, it is possible to obtain a necessary 
signal pit and the same aspect ratio by the conventional 
fabrication method. However, as described above, be- 
cause the conventional fabrication method is different 

10 from this embodiment in the fabrication method of the 
concave pattern 108, accuracies of the margin and end 
face of the pit of the information recording face of a fab- 
ricated optical information disk are deteriorated and it is 
difficult to obtain the preferable jitter value shown in Fig- 

15 ure 7. Moreover, it is needless to say that the yield when 
fabricating a stamper is deteriorated. 
[0079] As described above, in the case of the fabrica- 
tion method of a stamper for an optical information re- 
cording medium of this Embodiment 1 , preferable elec- 

20 troforming can be made because of using a resin mate- 
rial withstanding an acid solution . having a pH value of 
3.0 or more generally used for electroforming as the 
etching layer 1 02 and forming a concave convex pattern 
of signal pits on the etching layer 102. Moreover, an 

25 electrical reaction such as oxidation-reduction reaction 
is not caused due to application of a voltage during elec- 
troforming and therefore, the preferable stamper 107 
can be fabricated. Furthermore, it is possible to fabricate 
a disk having a preferable signal characteristic by injec- 

30 tion-compression-molding a substrate using the 
stamper 1 07. Furthermore, because of using a resin ma- 
terial for the etching layer 102 and a material having a 
hardness lower than that of a metallic material of the 
stamper 1 07, it is possible to prevent a signal shape of 

35 the stamper 107 from deforming in an exfoliation step. 

[Embodiment 2] 

[0080] Then, a fabrication method of a stamper for an 

40 optical information recording medium of Embodiment 2 
of the present invention is describedbelow by referring 
to Figure 4. Figures 4 (a) to 4 (i) are illustrations showing 
steps of the fabrication method of a stamper for an op- 
tical information recording medium of the Embodiment 

45 2 of the present invention. 

[0081 ] Figure 4 is different from Figure 1 which shows 
the Embodiment 1 in material forming an etching layer. 
Though the etching layer 102 is formed by an acrylic 
material in Figure 1, an etching layer 302 in Figure 4 is 

50 formed by Si0 2 (content of 90% or more). Other config- 
uration in Figure 4 is the same as that in Figure 1 . 
[0082] First, the etching layer 302 of Si0 2 is formed 
on an Si substrate 301 so that the thickness becomes 
almost uniform on the entire surface at approx. 60 nm 

55 (Figure 4(a)). 

[0083] Then, a resist layer 303 which is photoresist 
formed by an inorganic oxide material of TeOxPd 
(0<x<2) is formed on the etching layer 302 (Figure 4 (b)). 
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[0084] Then, a laser beam narrowed down by passing 
through a lens whose intensity is modulated in accord- 
ance with a signal to be recorded is applied from the 
surface of the resist layer 303 to change crystal states 
of an exposed portion 304 (Figure 4 (c)). 
[0085] Then, the exposed portion 304 whose crystal 
states are changed is selectively etched by using an 
etching rate difference due to the difference between 
crystal states of the resist layer 303 and applying a de- 
veloper to form a substantially mortar-shaped concave 
pattern 308 by the resist layer 303 (Figure 4 (d)). 
[0086] Then, plasma dry etching using CHF 3 gas is 
performed from the surface of the resist layer 303. The 
resist layer 303 in the etching layer 302 is removed and 
a portion exposed to the outside, that is, a resist portion 
in which up to the interface of the etching layer 302 is 
etched by development is removed through dry etching 
until reaching the interface of the Si substrate 301 (Fig- 
ure 4 (e)). 

[0087] After the dry etching, the resist layer 303 is re- 
moved by a strong-alkali or -acid exfoliation solution 
(Figure 4 (f)). Thereby, a concave signal pattern 309 is 
formed on the resist layer 303. The resist layer 303 hav- 
ing the concave signal pattern 309 and the Si substrate 
301 comprises the master disk of a stamper. 
[0088] Then, a conductive film 305 is formed on the 
surface of the etching layer 302 on which a concave sig- 
nal pattern 109 is formed through dry etching through 
metallic sputtering of Ni or the like (Figure 4 (g)). 
[0089] Then, a metallic layer 306 having a thickness 
of hundreds of microns is formed by using the conduc- 
tive film 305 as an electrode and thereby performing 
electroforming (Figure 4 (h)). 

[0090] Finally, the portion constituted by the conduc- 
tive film 305 and metallic layer 306 is exfoliated from the 
etching layer 302 and Si substrate 301 . Thus, a stamper 
307 constituted by the conductive film 305 and metallic 
layer 306 is obtained (Figure 4 (i)). 
[0091 ] Also in the above fabrication steps, similarly to 
the case of the Embodiment 1 , the concave signal pat- 
tern 309 shown in Figure 4 (f) is formed through the etch- 
ing used for the concave pattern 308 formed on the re- 
sist layer 303 which is photoresist in the etching layer 
302. Thereby, it is not necessary to use a layer having 
a photoresist-like crystal structure like a conventional 
example as the etching layer 302 but it is possible to use 
a material not causing an electrical reaction such as an 
oxidation-reduction reaction due to application of a volt- 
age during electroforming. Therefore, an electrical reac- 
tion such as an oxidation-reduction reaction does not 
occur in the etching layer 102 due to application of a 
voltage during electroforming when fabricating a 
stamper. Therefore, it is possible to fabricate the pref- 
erable stamper 307. 

[0092] Si0 2 for forming the etching layer 302 is an ex- 
ample of materials having an acid resistance of the 
present invention. Moreover, TeOxPd for forming the re- 
sist layer 303 is an example of inorganic oxides different 



from a material having an acid resistance of the present 
invention in material quality or composition. Further- 
more, the exposed portion 304 is an example of a spe- 
cific portion of a resist layer of the present invention. Fur- 

5 thermore, the configuration shown in Figure 4 (e) after 
dry-etching the portion of the etching layer 302 is an ex- 
ample of the master disk of a stamper for an optical in- 
formation recording medium of the present invention. 
[0093] In the case of the formation as shown in Figure 

10 4 (a) of the etching layer 302 on the Si substrate 301 , 
an Si0 2 layer is formed by any method of surface oxi- 
dation of the Si substrate 301 and deposition by sput- 
tering or vapor evaporation. In this case, a case of using 
Si0 2 as an etching material is described. However, the 

15 etching material is not restricted to Si0 2 . It is allowed to 
use another inorganic oxide material as long as the ma- 
terial has a reaction property and an etching property to 
an etching gas, and withstands an acid solution having 
a pH of 3.0 or more. 

20 [0094] By using the same material and method as the 
case of the Embodiment 1 for a material and a recording 
and developing method of the resist layer 303 formed 
on the etching layer 302, it is possible to fabricate a pref- 
erable master disk. 

25 [0095] Moreover, though CHF 3 gas is used as the 
etching gas of the etching layer 302 formed of an Si0 2 
material, the etching gas is not restricted to CHF 3 gas. 
Mixed gas containing fluorine or other gas can be used 
as long as the gas has a preferable selection ratio to the 

30 resist layer 302. Furthermore, this Embodiment 2 uses 
the Si substrate 301 as an etching stopper layer. How- 
ever, when using gas capable of etching an Si0 2 mate- 
rial, it is also possible to fabricate a master disk having 
a preferable depth of a signal pit by using another ma- 
ss terial other than an Si material as an etching stopper 
layer as long as the material has an etching resistance 
against the gas. 

[0096] By performing an electroforming method, a 
method of forming the conductive film 305, and a meth- 

40 od of exfoliating the conductive film 305 andmetallic lay- 
er 306 from the etching layer 302 and Si substrate 301 
similarly to the case of the Embodiment 1 , it is possible 
to fabricate the preferable stamper 307. 
[0097] As a result of fabricating a disk and evaluating 

45 a signal similarly to the case of the Embodiment 1 by 
using the fabrication method of a stamper for an optical 
information recording medium of this Embodiment2, the 
same signal characteristic results same as those shown 
in Figures 3 and 7 for the Embodiment 1 are obtained. 

so [0098] The description of this Embodiment 2 says that 
one layer of the conductive film 305 is formed. However, 
it is also allowed to form two layers of conductive films 
similarly to that shown in Figure 2 for the Embodiment 
1 and exfoliate a stamper between the conductive films. 

55 in this case, the same advantage as the Embodiment 1 
is obtained. 

[0099] In the case of the fabrication method of a 
stamper for an optical information recording medium of 



10 



17 



EP 1 511 027 A2 



18 



this Embodiment 2, preferable electroforming can be 
made because of using a resin material capable of with- 
standing an acid solution having a pH of 3.0 or more 
generally used for electroforming as the etching layer 
302 and forming the concave convex pattern of a signal 
on the etching layer 302. Moreover, it is possible to fab- 
ricate the preferable stamper 307 because an electrical 
reaction such as an oxidation-reduction reaction is not 
caused due to application of a voltage during electrofor- 
ming. Furthermore, it is possible to fabricate a disk hav- 
ing a preferable signal characteristic by injection-com- 
pression-molding a substrate using the stamper 307. 
Furthermore, by using an inorganic oxide material for 
the etching layer 302, it is possible to preferably exfoliate 
the stamper 107 from a metallic material. 
[0100] In the description of each embodiment, the 
portion of a resist layer which is exposed by a laser 
beam and whose crystal states are changed is removed 
through etching to form a concave portion. However, it 
is also allowed to remove an unexposed portion through 
etching and leave a portion whose crystal states are 
changed to form a convex portion by a resist layer. Also 
in this case, the advantage same as that described for 
each embodiment is obtained. 

[0101] Furthermore, the description for each embod- 
iment says that a resin material or inorganic oxide ma- 
terial capable of withstanding an acid solution having a 
pH value of 3.0 or more generally used for electroform- 
ing is used as an etching layer and an inorganic oxide 
material is used as a resist layer. The present invention 
is not restricted by a specific composition of the material 
of each layer as long as an etching layer and a resist 
layer can be individually and selectively etched through 
the etching in each step. Furthermore, in the examples 
shown in Figures 3 and 7, the width of the signal pit is 

0. 15 \x m. However 0.18 jli m, which is commonly used 
in the high-density optical information recording medium 
can be applied. 

[01 02] A fabrication method of a stamper for an optical 
information recording medium, a master disk of a 
stamper for an optical information recording medium, 
and an optical information recording medium of the 
present invention have advantages that electroforming 
can be preferably performed and a fine signal can be 
formed and are useful as a fabrication method of a 
stamper for an optical information recording medium, 
master disk of a stamper for an optical information re- 
cording medium, optical information recording stamper, 
and optical information recording medium of fabricating 
a high-density optical information recording medium 
through the dry etching method. 

Claims 

1. A fabrication method of a stamper for an optical in- 
formation recording medium comprising: 



a step of changing the crystal state of a specific 
portion of a photoresist layer of a master disk 
having at least an etching layer formed on an 
etching stopper layer and the photoresist layer 
5 which can be etched, formed on the etching lay- 

er through exposure, 

a step of selectively removing the specific por- 
tion of the photoresist layer whose crystal state 
is changed or portions other than the specific 

10 portion through etching, 

a step of selectively removing a part of the etch- 
ing layer which appears because the photore- 
sist layer is removed and is exposed to the out- 
side through etching, 

15 a step of removing the remainingportion of the 

photoresist layer and forming a conductive film 
on the surfaces of the etching stopper layer and 
the etching layer, 

astep of performing electroforming by using the 
20 conductive film as an electrode, and 

a step of exfoliating the etching layer and the 
etching stopper layer from the conductive film. 

2. The fabrication method of a stamper for an optical 
25 information recording medium according to claim 1 , 

wherein 

the etching layer contains a material having 
an acid resistance as a main component, and 

the photoresist layer contains inorganic oxide 
30 as a main component different from the material 
having an acid resistance in raw material or com- 
position. 

3. The fabrication method of a stamper for an optical 
35 information recording medium according to claim 2, 

wherein 

the material having an acid resistance is an 
acid-resistant resin material. 

40 4. The fabrication method of a stamper for an optical 
information recording medium according to claim 2, 
wherein 

the etching layer is a resin which can be dry- 
etched by oxygen or gas containing oxygen. 

45 

5. The fabrication method of a stamper for an optical 
information recording medium according to claim 2, 
wherein 

the etching layer is made of a material con- 
50 taining acrylic or polyimide as a main component. 

6. The fabrication method of a stamper for an optical 
information recording medium according to claim 2, 
wherein 

55 the etching stopper layer is made of any one 

of materials Si, Si0 2 , ZnSi0 2 , and SiN. 

7. The fabrication method of a stamper for an optical 
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information recording medium according to claim 2, 
wherein 

the material having an acid resistance is acid- 
resistant inorganic oxide. 

8. The fabrication method of a stamper for an optical 
information recording medium according to claim 7, 
wherein 

the etching layer is made of a material con- 
taining Si0 2 as a main component, and 

the etching of removing the etching layer is 
dry etching according to CHF-based gas. 

9. The fabrication method of a stamper for an optical 
information recording medium according to claim 7, 
wherein 

the etching stopper layer is made of an Si ma- 
terial. 

10. The fabrication method of a stamper for an optical 
information recording medium according to claim 1 , 
wherein 

the thickness of the etching layer substantially 
ranges between 40 and 100 nm (both included). 

11. The fabrication method of a stamper for an optical 
information recording medium according to claim 1 , 
wherein 

the photoresist layer is made of any one of a 
semimetal, semimetal compound, oxide of semi- 
metal or semimetal compound, nitride of semimetal 
or semimetal compound, transition metal, oxide of 
transition metal, and nitride of transition metal. 

12. The fabrication method of a stamper for an optical 
information recording medium according to claim 1 , 
wherein 

the conductive film is formed through electro- 
less plating. 

13. The fabrication method of a stamper for an optical 
information storing medium according to claim 1, 
wherein 

the step of forming the conductive film in- 
cludes a step of forming a first Ni thin film through 
sputtering of an Ni material, a step of treating the 
surface of the first Ni thin film with plasma of 0 2 or 
Ar gas, and a step of forming a second Ni thin film 
on the first Ni thin film through sputtering of an Ni 
material after the above treatment, and 

the step of exfoliating the etching layer and 
the etching stopper layer from the conductive film 
includes a step of separating the layer on which the 
first Ni thin film is formed from the layer on which 
the second Ni thin film is formed. 

14. The fabrication method of a stamper for an optical 
information storing medium according to claim 1, 



wherein 

the selection ratio of the etching layer to the 
photoresist layer is 1 .0 or more. 

5 15. A stamper for an optical information recording me- 
dium to be fabricated by the fabrication method of 
a stamper for an optical information recording me- 
dium of claim 1 . 

10 16. A stamper for a high-density optical information re- 
cording medium, in which a signal pit is formed on 
an information recording face, wherein the ratio be- 
tween the height and width of a convex portion 
which respectively corresponds to the depth and pit 

15 width of the signal pit is substantially 1 .0 or more. 

17. The stamper for an optical information recording 
medium according to claim 16, wherein 

the pit width of the signal pit is 0. 1 8 \xm or less. 

20 

1 8. A master disk of a stamper for an optical information 
recording medium having on a substrate an etching 
layer and a photoresist layer which is formed on the 
etching layer and can be etched on a substrate, 

25 wherein 

the crystal state of a specific portion of the 
photoresist layer is changed through exposure and 
the specific portion or portions other than the spe- 
cific portion is or are selectively removed through 

30 etching, and 

a concave portion is formed on the etching 
layer because a part of the etching layer exposed 
to the outside formed when the photo resist layer is 
removed is selectively removed through etching. 

35 

1 9. A master disk of a stamper for an optical information 
recording medium, wherein 

the optical information recording medium is a 
high-density optical information recording medium, 
40 and 

the ratio between the depth and the width of 
the concave portion respectively corresponding to 
the depth and pit width of a signal pit formed on the 
information recording face of the high-density opti- 
45 cal information recording medium is 1.0 or more. 

20. The master disk of a stamper for an optical informa- 
tion recording medium according to claim 19, 
wherein 

50 the width of the concave portion is 0. 1 8 jiim or 

less. 

21. An optical information recording medium fabricated 
through injection compression molding by using a 

55 stamper for an optical information recordingmedi- 
umprepared in accordance with the fabrication 
method of a stamper for an optical information re- 
cording medium of claim 1 . 
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22. The optical information recording medium accord- 
ing to claim 21 , wherein 

the optical information recording medium is a 
high-density optical information recording medium, 
and 5 

the ratio between the depth and the pit width 
of a pit formed on the information recording face is 
substantially 1 .0 or more. 

23. The optical information recording medium accord- 10 
ing to claim 21 , wherein 

the with of the signal pit is 0.1 8 jum or less. 
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